An NMR study of O-glycosylation induced structural changes in the alpha-helix of calcitonin.
We previously reported that two out of seven artificially O-glycosylated calcitonin derivatives had an altered peptide backbone conformation as indicated by decreased helical contents, determined by CD measurement. In the present study, two of those derivatives, in which a GalNAc residue is attached to Thr6 or Thr21 of calcitonin, were analyzed by NMR in order to determine the structural changes induced by the O-glycosylation in more detail. Deviations in the chemical shifts suggest that the structural change is not global but only a local one and is located in the vicinity of each O-glycosylation site. The intensities of the NOE cross peaks, an indicator of alpha-helical structure, also were decreased around the O-glycosylation site. The hydrogen/deuterium exchange rates of the main chain amide protons increased at the N- or C-terminal portion of the alpha-helix corresponding to the respective O-glycosylation site and explains the results of the CD experiments. The inter-residual NOE cross peaks between the carbohydrate and the peptide portions, other than the O-glycosylated amino acid residue, showed that local structural contacts extended three or two residue distance for Thr6- or Thr21-glycosylated derivative, respectively. Thus, we conclude that the O-glycosylation induced a change in the local structure and that this structural perturbation modulated the original alpha-helical structure of calcitonin, resulting in the apparent decrease in the helical content deduced from CD spectra.